In their comment Y. Zhou and M.W. Wu claim that the fundamental transport equation relating the current to the transmission function, used by us and in fact by numerous other researchers, is invalid for extended systems and should be corrected. They provide a "correct" new formula for transport in extended systems. This would be indeed a surprising new aspect of quantum transport theory. Here we show mathematically, however, that the "new formula" is a misconception resulting from adding an energy and momentum dependent function that has to vanish, due to fundamental reasons. Results and conclusions stemming from adding this function are irrelevant.
is not consistent with I when calculated with the other established formula [6] [7] [8] 
(for finite systems they claim I LB = I M W ). We use the standard notations where f α ≡ 
hereby g c (z) = (z −H c ) −1 is the resolvent of H c , which is a hermitian Hamiltonian describing the isolated central region and g ± c (z) = g c ( ± iη) where η is a small positive real number taken to zero after performing the trace and the energy integration in eq. (1,2) .
Zhou and Wu claim that our previous results [9, 10] calculated with eq.(1), and for that matter the results of all other researchers employing the same approach for an extended system, lack scientific ground. Let us show mathematically that the inconsistencies found by Zhou and Wu when using eq.(1) vs. eq.(2) are self-made and indeed eq.(1) and eq. (2) should yield consistent results independent of whether the system is finite or extended (in the sense introduced by Zhou and Wu in Ref. [1] ).
For clarity let us work in a representation free manner and write the operator equation
The trace of this equation is to be compared with the eq. (5) As a matter of fact for a finite Γ α , mathematically the trace of the first term of Eq. (5) − 2iηG
has to vanish always and in any basis when η → 0, for in this case G ± has neither isolated poles nor a branch cut for η → 0, i.e. when approaching the real energy axis. This is also evident from the structure of G ± (cf. 3). For Γ α → 0, the trace over −2iηG + G − yields for η → 0 indeed the spectral density of the system, and the second term of Eq. (5) is identically zero. This is consistent with the well-established meaning of the trace over (1) and (2) the charge conservation is fulfilled for (1) and (2). Constructing somehow a finite trace of the term (6) one may enforce as an additional condition that I R + I L = 0 and distribute accordingly the spurious term on I L and I R , such an approach to restore the charge conservation, however, is far from being fundamental!.
We infer mathematically thus that for steady-state transport, i.e. when Γ α is finite, the first term of Eq. (4) 
and assume a finite (g 
which is equivalent to eq.(1) that we and others use for the calculation of the steady-state current.
Hence, as far as the system size is concerned, as introduced by Zhou and Wu and we only focus on this issue here, one may use eq. (1) Based on their new, allegedly "correct" formula Zhou and Wu raise some issues concerning our results [9, 10] , in particular those for the tunnel magnetoresistance (TMR) of a graphene monolayer contacted to metallic ferromagnetic leads that we obtained on the basis of eq.(1).
Since our results do not agree with their calculations based on their own constructed formula they claim that the reason is due to a "wrong" energy cutoff D that we use in our calculation. Indeed, it is straightforward to show analytically, that this behaviour is a direct consequence Fig. 1 , however the TMR is calculated by using the suggestion by Zhou and Wu in Ref. [1] . The parameters are the same as those in Fig. 1 .
FIG. 2. (color online) as in
Note, we do not consider Eq. (18) of Zhou and Wu in our numerics. We stress that, as stated in the figure caption, our Fig. 2 is obtained as Fig. 1 from our theory, but we include in the calculations a constructed finite spurious term of the form given by Eq. (7), along the line as we understand the suggestion by Zhou and Wu. Note, as discussed above, in this case the charge conservation is not a priori guaranteed.
